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Overview
 Background
 Cooling Tower Operation
 Water Sources
 Delivery and Piping
 Water Requirements
 Water Treatment
 Outfall and Discharge
 Contract Description
 Conclusion and Recommendations
 Future Work
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Background
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Background

 Advanced Simulation and Computing Program 
will need 38 MW and 150 MG annually for future 
high performance computers

 To avoid using 100% potable water, the option of 
non-potable reuse water sourced from the 
effluent of the Los Alamos County wastewater 
treatment plant was analyzed

Presenter
Presentation Notes
The 38 MW and 150 MG is when operated nominally (70% of full power capabilities)
Treated wastewater effluent is typically a “wasted” water source
150 MG ~= 230 Olympic sized swimming pools
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Cooling Tower Operation
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Cooling Tower Operation

Presenter
Presentation Notes
Warm water cooling towers
For every MW of power, 4 MG water
We see an increase of water use in the summer because of temperature and humidity, though power is more constant
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Cooling Tower Operation

Super-
computer

Evaporation

 Blowdown: highly 
concentrated water 
removed to reduce 
concentration of solids

 Makeup: replaces 
blowdown and 
evaporated water

 Cycles of 
concentration: ratio of 
solids in blowdown to 
makeup water Air Intake

Presenter
Presentation Notes
Warm water comes in from cooling towers, gets sprayed down into cooling tower. At the same time, cooler air is getting drawn in and the fans at the tops of the towers help drive the evaporation of the water. This cools the remaining water which then exits the bottom of the tower and goes to cool the supercomputers. 
As the water evaporates, the solids are left in the system, this eventually causes too high of solids concentration which is when we blowdown.
Cycles of concentration, blowdown, makeup water explanation
Suggesting using batch blowdown which is once all the solids re concentrated, then replaced fully. Not continuous which is always dumping a little bit of water
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Cycles of Concentration

Presenter
Presentation Notes
The more cycles of concentration we can get, the less volume of water we need. Here are some examples of how much water needed for the FSI at varying COCs. 2.5 COC is what the normal operations are assumed to be (based on current SCC operations). 
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Water Sources
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Water Sources

Presenter
Presentation Notes
The light green line is what the FSI will need nominally (running at about 2.5 COC), the dark green is what will be needed when peaking. The first water source that we’ll want to use is what SERF produces, then the water from the county, and finally potable water to make up the rest when needed.
In March for example: use SERF water (2.74 Mgal) then water from county until get to what is needed nominally. In July: Use SERF water (2.74 Mgal) then what is available from county, but need to make up difference with potable water (define potable water)

Average form that month from last 5 years; potable water + NP reuse has silica while SERF takes it all out
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Delivery and Piping



Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA

UNCLASSIFIED

UNCLASSIFIED  | 12

Delivery and Piping

Presenter
Presentation Notes
Purple line is existing LAC NP reuse line, yellow is proposed addition to connect their line to SERF (LANL). This part of the project is primarily concerned with delivering the water from the county lines to SERF
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Delivery and Piping

Presenter
Presentation Notes
Good b/c easy to access pipes, less pipe length needed
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Delivery and Piping

Presenter
Presentation Notes
Need more pipe length that previous option, need to add access road for maintenance, need to bury pipes and will need heftier material because of increase in pressure from going down in elevation
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Delivery and Piping

 Based on current demand and the LAC reuse 
system in place:
– November through March feasible
– June feasible
– Additional months possible with upgrades to 

county infrastructure

Presenter
Presentation Notes
Water GEMS modeling revealed that based on current infrastructure, the system can handle the demands from FSI during Nov – March and also June.
June is possible because of the small volume of water available for use, so adding the FSI demand is not harmful to the system
If improved infrastructure, additional months could be possible.
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Water Requirements
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Water Requirements

 Cooling towers:
– Silica
– Phosphate

 Discharge:
– Chlorides
– PCBs

 Need additional treatment of:
– Phosphate (anti-foaming)
– PCBs

Presenter
Presentation Notes
Need to take into account tower operation standards as well as permitting requirements for discharge. There are more parameters to consider than those listed, but these are of primary concern. Silica at too high of a concentration will stick to the machinery and is very difficult to remove. Phosphates cause foaming which decreases the efficiency of the cooling towers. Additionally, the foam cannot touch the ground on LANL property per permitting. Chlorides are a parameter of concern with current SCC operations. Our limits for PCBs are 640 pg/L. The source water has an issue with phosphates and PCBs, chlorides and silica will remain within operating standard if run at 1.5 COC
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Water Source Characteristics

Silica concentrations
 Potable: 70 to 80 ppm
 SERF: 15 ppm
 NP reuse: 72 ppm

Presenter
Presentation Notes
To put water qualities in perspective, here are the silica concentrations of various water sources at LANL. SERF is the “cleanest,” especially from a silica standpoint
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Water Treatment
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Water Treatment

Presenter
Presentation Notes
If operated at 1.5 COC during months of October through March, only need to treat for PCBs and PO4. Other parameters are within operating standards at this COC, ie Silica and Chlorides. During other months, need to operate at least 2.5 COC (preferably higher), with 6 COC we don’t need much volume of water at all
Amount available , don’t know piping of volume at not 2.5 COC
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Water Treatment

Presenter
Presentation Notes
Seasonal operational modes. In the winter, can just remove PCB + PO4. In the summer can draw from holding reservoir and treat additional water at SERF and also retreat cooling tower blowdown 
1.5 x LA reservoir for 15 Mgal holding reservoir
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Water Treatment

 Recommendation for processing increased 
water volume:
– Replicate SERF
– Alternative pre-treatment

 Advantages of SERF style treatment:
– Higher cycles of concentration
– Less water use 

Presenter
Presentation Notes
Recommendations reached by Ira Bennett’s research, to do a combination of replicating SERF and using an alternative pre-treatment (not chemical precipitation). This would produce high quality water which can be run at higher COCs and use less water overall.
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Outfall and Discharge
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Outfall and Discharge

FSI

Presenter
Presentation Notes
Approximately this route too use outfall 001 or to send back for retreatment (@SERF)
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Outfall and Discharge

FSI

Presenter
Presentation Notes
To send to proposed new outfall
Needs to be discharged into a canyon, can’t just dump it right outside of FSI
If a new outfall is to be created, permitting and approval by NPDES needs to be completed
New outfall needs permitting stuff to be happening now
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Contract Description
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Contract Description
 Need to reach consensus on:

– Pricing for water
– Location(s) of pipe tie-in(s)
– Customer priority order
– Ownership transfer

 Will need approval from:
– LAC Utility Board 
– Possibly Los Alamos city council

Presenter
Presentation Notes
Price: $/k-gal
Location: most likely near Diamond/West
Order of priority for existing customers + LANL
Ownership transfer: when does it become LANL property/responsibility?
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Conclusion and Recommendations
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Conclusion
 Sufficient volume of water
 Practical delivery
 Acceptable water quality

 Most feasible for 6 months 
 Need infrastructure improvements for remaining 

months

Presenter
Presentation Notes
There is a sufficient volume of water to be sourced from LAC NP reuse water, the delivery of this is practical, and the water quality is acceptable. This is most feasible for 6 months of the year, but could be improved a lot with infrastructure developments
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Recommendations
 For months of November through March treat 

water only for PCBs and PO4

 Increase SERF reliability and capacity
 Create an outfall near FSI site

Presenter
Presentation Notes
This treatment option is plausible if operated at 1.5 COC, b/c there is enough LAC NP reuse water for this in those months
More SERF reliability = consistent water source = higher COC = less water use; a real problem now
Outfall near FSI so don’t need to pipe back down to outfall 001
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Future Work
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Future Work
 Continuous water testing of NP reuse water

– At least once per month for 12+ months
– For permitting and tower operations

 Cost estimation for service options
– Piping routes
– Treatment
– Reservoir

 RO pilot study
 Evaporation ponds for SERF reject water

Presenter
Presentation Notes
Water testing: copper, PO4, silica, chlorides, PCBs, aluminum, WET. Need to do this for discharge permitting and to better understand the water from an operations standpoint
Pricing for: potential piping routes to SERF + to each outfall, expanding SERF or building new one and building a seasonal water storage reservoir
RO pilot study: direct RO filtration instead of chemical precipitation
Evap ponds: with more reject water, will need more evaporation pond volume
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I saw many a bear!
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Thank You!
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Questions?

Contact:
savanna.k.smith@lanl.gov
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